Automated analysis of contractility in the embryonic stem cell test, a novel approach to assess embryotoxicity.
The embryonic stem cell test (EST) is an ECVAM-validated assay to detect embryotoxicity. The output of the assay is the effect of test compounds on the differentiation of murine-derived embryonic stem cells (D3 cells), recorded by visual analysis of contracting cardiomyocyte-like cells. Incorporation of a system to assess the contractility in an automated manner is proposed, to increase the throughput in the EST independent of observer bias. The automated system is based on image recording of each well, resulting in the area (pixels) and frequency of contractility (Hz). Four test compounds were assessed for their embryotoxic potency in the 96-well version of the EST, with both manual and automated analysis: 6-Aminonicotinamide, Valproic Acid, Boric Acid, and Penicillin G. There was no statistically significant difference in the outcome of both methods in the fraction of contractility (p<0.05), resulting in the same rank-order of Relative Embryotoxic Potency (REP) values: 6-aminonicotinamide (1)>valproic acid (0.007-0.013)>Boric Acid (0.002-0.005)>Penicillin G (0.00001). The automated image recording of contractile cardiomyocyte-like cells in the EST allows for an unbiased high throughput method to assess the embryotoxic potency of test compounds, resulting in an outcome comparable to manual analysis.